Abstract. The dynamic mechanical properties such as storage modulus, loss modulus and damping properties of blends of nylon copolymer (PA6,66) with ethylene propylene diene (EPDM) rubber was investigated with special reference to the effect of blend ratio and compatibilisation over a temperature range -100°C to 150°C at different frequencies. The effect of change in the composition of the polymer blends on tanδ was studied to understand the extent of polymer miscibility and damping characteristics. The loss tangent curve of the blends exhibited two transition peaks, corresponding to the glass transition temperature (Tg) of individual components indicating incompatibility of the blend systems. The morphology of the blends has been examined by using scanning electron microscopy. The Arrhenius relationship was used to calculate the activation energy for the glass transition of the blends. Finally, attempts have been made to compare the experimental data with theoretical models.
Introduction
Thermoplastic elastomers (TPEs) are being used in a variety of applications because of their desirable mechanical properties and recyclability [1, 2] . Dynamic mechanical thermal analysis (DMTA) has proved to be an effective tool in the characterisation studies of viscoelastic materials. Several researchers [3] [4] [5] [6] [7] [8] [9] have investigated effects of blend ratio and compatibilisation on the dynamic mechanical properties. Al-Malaika and Kong [10] studied the compatibilisation of functionalised EPR with GMA. Examination of the DMA of the reactive and physically compatibilized blends shows a smaller separation between the glass transition temperatures. Rajan et al. [11] have studied the dynamic mechanical properties of PP in the thermoplastic elastomeric state. α-relaxation peaks of PEEK and PES and their blends were studied by Nandan et al. [12] . Kumar et al. [13] have studied the dynamic mechanical properties of EPDM-g-VOS/LLDPE blends with special reference to the effect of blend ratio. They found that increasing the proportion of LLDPE decreases the T g value of blend and there were increase in E' and E'' due to increase in crystallinity. Karger-Kocsis and Kiss [14] have investigated morphology and dynamic mechanical properties of EPDM/PP blends and PP block polymers. In these blends as the concentra-tion of EPDM increases, E' of the blends decreases. The dynamic mechanical spectrum showed two separate damping peaks and therefore has a twophase morphology indicating that the blend is incompatible. Guo et al. [15] studied the dynamic mechanical properties of PA6/PS blend systems. Gopakumar et al. [16] found that the compatibilisation does not affect the transition temperature of the respective components while several other researchers [17, 18] have reported that the incorporation of the compatibilizer leads to obvious shifting of T g 's. These authors are of the opinion that the effect of compatibilizers on the position of T g is a reflection of the extent of compatibilisation. Moly et al. [19] have studied the effect of compatibilisation on the dynamic mechanical properties of LLDPE/EVA blends and found that compatibilisation increased the storage modulus of the system which is due to the fine dispersion of EVA domains in the LLDPE matrix providing an increased interfacial interaction. In this communication, effects of blend ratio and compatibilisation on the dynamic mechanical properties of nylon copolymer/EPDM blends were investigated. Viscoelastic properties like storage modulus, loss modulus and tanδ were investigated as a function of temperature.The dynamic mechanical properties of the new generation of nylon copolymer/EPDM blends are extremely important, as these data are still limited in the literature. The dynamic mechanical properties have been correlated with the morphology of the blends. Attempts have also been made to correlate the experimental viscoelastic data with various theoretical models.
Experimental

Materials
The raw materials used for this work are as follows. Nylon copolymer (PA6,66) (Tufnyl120) of melting point 148°C and density of 1.12 g/mol, with M n 38 000 was supplied by SRF Ltd (Madras, India). EPDM (KELTAN 720) with E/P ratio 58/35.5 wt% and DCPD content 6.5 wt% with M n 120 000 was obtained from DSM (Netherlands). The EPM-g-MA with 1 wt% of MA grafting with E/P ratio 55/45 having density 0.88 g/mol (Royaltuf 465) was supplied by Uniroyal Chemical Company, Germany.
Blend preparation
Nylon copolymer (PA6,66) pellets were dried in vacuum oven at 80°C for 24 h before blending .The blends were prepared in a Brabender at a temperature of 180°C and a rotor speed of 60 rpm. Nylon was first melted for 2 minutes and then EPDM was added and the mixing was continued for 6 more minutes. In the case of compatibilized blends, the compatibilizer EPM-g-MA was mixed with EPDM in a two roll mill at room temperature so as to get EPM-g-MA coated EPDM. Nylon is fed into the preheated Brabender at 180°C and melted for 2 minutes. Then EPM-g-MA coated EPDM is added and melting is continued for 6 more minutes (Total mixing time fixed was 8 minutes). Test samples were prepared by compression molding in a hydraulic press at 180°C. The volumetric proportion of 70/30 nylon/EPDM blends were prepared with compatibilizer concentrations of 0, 1, 2.5, 5, 10 wt% based on the minor phase. Test specimens are compression moulded into 2 mm thick sheets at 180°C for 3 minutes in an electrically heated hydraulic press at a pressure of 10 MPa.
Designation of the blends
The blends were designated as follows. N 0 means EPDM and N 100 means nylon copolymer. N 70 means a blend of 70 parts of nylon and 30 parts of EPDM. The binary blends were designated as N 0 , N 30 , N 50 , N 70 and N 100 where the subscripts denote the weight percentage of nylon in the blend. The EPM-g-MA compatibilized N 70 blends were designated as N 70x , where x denotes the weight percentage of compatibilizer in the blend. Various blends studied with their compositions are summarized in Table 1 . 
Measurement of dynamic mechanical properties
The dynamic mechanical properties of nylon/ EPDM blends were determined using Dynamic Mechanical Thermal Analyzer (DMTA; Model-2980, supplied by TA Instrument (USA). The shape of test sample is a rectangular strip of 40×12×2 mm 3 . The dual cantilever mode of deformation was used under the test temperature range from -100 to 150°C with a heating rate of 2°C/min under liquid nitrogen flow. Storage modulus (E') loss modulus (E '') and loss tangent (tanδ) of each sample were recorded in multi-frequency mode at 0.1, 1, 10 Hz.
Morphology
The morphology of the freeze-fractured cross-sections was examined using a scanning electron microscope JEOL JSM-820. Observations were made from etched samples. From N 70 and N 50 blends EPDM phase was extracted using xylene vapours. From N 30 blend, nylon phase is extracted using formic acid. The samples were dried in an air oven at 120°C for 24 h and preserved in a desiccator. The solvent extracted samples were sputter coated with gold (Au) and SEM observations were made.
Results and discussions
Effect of blend ratio (uncompatibilized blends)
Dynamic mechanical analysis helps to study polymer/polymer miscibility in polymer blends and also measure the glass transition temperatures (T g ) of polymers. Moreover, we can obtain an idea about the storage (dynamic) modulus, loss modulus and damping behaviour (internal friction). The results of dynamic mechanical analysis add information about the behaviour of the blends and phase morphology. The effects of temperature and blend ratio on the storage modulus (E') of the samples at a frequency of 10 Hz are given in the Figure 1 . The value of storage modulus, E' signifies the stiffness of the material. All the curves show three distinct regions: a glassy high modulus region where the segmental mobility is restricted, a transition zone where a substantial decrease in the E' values with increase of temperature and a rubbery region (the flow region) where a drastic decay in the modulus with temperature. The storage modulus curve of EPDM (N 0 ) shows a typical behaviour of an unvulcanized elastomer. EPDM shows a high modulus below its T g followed by a drastic drop in its magnitude around -52°C. This drastic decrease in modulus with temperature around -52°C indicates distinct transition from glassy to rubbery state. At any fixed rate of deformation, the temperature at which E' starts to decrease rapidly corresponds to the glass transition temperature. But in the case of nylon, changes in the storage modulus are less severe around the glass transition zone because of its semi-crystalline nature. In the semi-crystalline materials like nylon, the crystalline chains are arranged in a regular order, and it will remain intact until the temperature reaches the melting point (T m ). Only the amorphous part undergoes segmental motion. So, in the case of nylon, the storage modulus decreases to a smaller extent than EPDM does in the transition. It may be noted that nylon has the maximum and EPDM has the minimum E' values. The E' values of the blends are found to be intermediate between those of pure components depending on the proportion of EPDM. At very low temperature, modulus of the blends is high. The blends show transition and plateau region corresponding to EPDM and nylon. The storage modulus decreased with increase in temperature and finally levels off at high temperature. It is seen from figure1 that the value of storage modulus decreases with increase in the concentration of EPDM content, which is more pronounced at high temperatures. On adding more EPDM, the crystallinity is reduced. Therefore the modulus of EPDM rich blends decreases much faster at high temperatures. EPDM is having very low modulus in the rubbery plateau. The two-step curves in the figure for the blends are due to twophase morphology indicating immiscibility. The above results are very much in agreement with those of systems based on blends of PP\EPDM studied by Papke and Karger-Kocsis [20] . The change from dispersed phase morphology in N 30 to co-continuous morphology in N 50 leads to an increase in modulus. In co-continuous structures the storage modulus-temperature dependence reflects a greater contribution of both components, whereas in dispersed structures, the blend modulus is dominated by the matrix component [21] . The relationship between storage modulus at a given temperature can also determine the region of phase inversion and the existence of co-continuous structures, as shown by Dedecker and Groeninckx [22] for reactively compatibilized PA6/PMMA blends. Variation of loss modulus (E'') with temperature of nylon, EPDM and nylon/EPDM blends are given in Figure 2 . The loss modulus peak corresponds to the maximum heat dissipation per unit deformation.
The glass transition temperature, T g was selected as the peak position of E'' when plotted as a function of temperature. From the figure, it is clear that N 100 shows a peak around 13.5°C corresponding to the T g of nylon whereas EPDM (N 0 ) shows a peak around -44°C. Another important observation that can be made from the figures is that nylon exhibits a strong β-relaxation around -57°C. However two distinct peaks each exactly corresponding to the glass transition temperatures of nylon and EPDM can be observed in all the blends indicating the incompatibility and immiscibility between the phases. The loss modulus increases with increase in EPDM content. Various researchers [20, 22, 23] used dynamical mechanical investigation to predict the miscibility of polymeric systems. Generally for incompatible system, the tanδ versus temperature curve shows two damping peaks corresponding to the glass transition temperatures of individual polymers [20] . When blend components are compatible, a single peak is found for the combined processes [23] . Broadening of the transition occurs in the case of partially compatible systems. Shift in the T g to higher or lower temperatures as a function of composition also indicates the partial miscibility. Figure 3 shows the variation of loss tangent (tanδ) with temperature for the pure components and nylon/ EPDM blends. The main relaxation processes in the amorphous region for the nylon and EPDM phases in the blends can be detected from the damping curves presented in Figure 3 . As the temperature increases, damping goes through a maximum near T g in the transition region, and then a minimum in the rubbery region. At T g , micro-Brownian motion of molecular segments begins where short range diffusion can take place. The damping is low below T g because thermal energy is insufficient to cause rotational and transnational motions of the segments [24] . As a result of this, the chain segments are frozen in. So, below T g , the molecular slip resulting in viscous flow is low. Above T g also the damping is low because molecular segments are very free to move about and there is little resistance for their flow. Hence, when the segments are either frozen in or are free to move, damping is low. In the transition region a part of the segments are free to move about and the remainder are not so free. A frozen segment stores energy through deformation and it ultimately releases it as viscous energy when it becomes free to move. The tanδ curve of EPDM shows a peak at -32°C due to the α-transition arising from the segmental motion. This α-transition corresponds to the glass transition temperature (T g ) of EPDM. Nylon shows the glass transition temperature at 26°C. Another important observation that can be made from the Figures 2, 3 is that nylon exhibits a strong β-relaxation [25] around -55°C. It is believed that the β damping peak is due to the carbonyl group of nylon forming hydrogen bonds [26] . The temperature of this peak is influenced by nylon moisture content. Some researchers related this secondary transition to movements involving carbonyl groups, which have formed hydrogen bonds with absorbed water [27] . The absence of the β-relaxation peaks in the blends indicates that addition of EPDM into nylon decreased the water uptake property of nylon as discussed else where. EPDM has higher damping than nylon because of its rubbery nature and the flexible rubber chains respond rapidly towards a cyclic loading. Since the rubber is uncrosslinked, the uncoiling and recoiling process on the application and removal of the stress makes more permanent deformation and thereby registering the highest loss tangent (tanδ max ) values. As can be seen from the figures, all the blend compositions show two distinct and clearly separate tanδ peaks corresponding to the T g 's of nylon and EPDM indicating that the blends are incompatible. The T g values obtained from the loss modulus curve and tanδ curves are given in Table 2 . As usual, the T g values obtained from E '' curves are lower than those from tanδ curves. The T g values taken from the tanδ peaks of virgin polymers and blends at different frequencies are given in Table 3 . In all cases the T g values increase with the frequency. As the mechanical frequency is increased the position of the glass-rubber transition moves to a higher temperature because the polymer chains need more energy to respond to the shorter time scale stresses imposed at higher frequencies. The shift in the T g values upon the addition of the EPDM especially at higher concentrations of EPDM may be due to enhanced chain mobility of nylon due to the plasticizing action of the flexible EPDM phase. The EPDM has the highest damping. It is accepted that higher the tanδ max the greater the mechanical losses. These losses are related to high energy input required for the motion of the molecular chains of the polymer as the transition is being approached [28] . The results also suggested that increasing the rubber content caused an increase of elastic behaviour. A small hump in the tanδ peak at lower temperature (-73°C) of N 30 may be due to motion of the side chain and imperfection. The damping behaviour of the blends increases with an increase in the concentration of EPDM rubber. The variation of tanδ max of blend as a function of EPDM content measured at 10 Hz is shown in Figure 4 . EPDM shows maximum value of tanδ indicating its excellent damping behaviour. In the blends with nylon, the crystalline plastic phase acting as physical crosslinks imposes some restriction towards cyclic loading and the tanδ max decreases with increases in nylon content. The increase in the damping and tanδ max with increase in EPDM content is due to the reduction in the crystalline volume of the system on increasing the concentration of EPDM whose damping is always higher than nylon.The increase in tanδ max of N 30 (70% of EPDM) in Figure 4 can be explained by morphological changes. Examination of the morphology of the blends by scanning electron microscope (Figure 5 ) reveals that for blends containing 70% EPDM, the nylon phase is dispersed as spherical particles (observed as semi-spherical holes after etching by hot xylene to remove the EPDM phase) in the continuous EPDM matrix. In N 30 , the rubber phase has become continuous and its response towards a cyclic loading is more effective and there by exhibiting highest tanδ max . In N 70 , nylon is found to form the continuous phase in the blends due to its increased concentration. In this contribution of rubber towards tanδ max is restricted by the crystalline plastic phase. N 50 blend shows a co-continuous morphology and the rubber particles exist as large domains and their contribution towards tanδ max is increased. SEM micrographs of the blends show a clear two phase morphology with the rubber particles being coarsely dispersed in the continuous nylon phase and having clear and sharp interfacial boundaries which may be attributed to high interfacial tension indicating poor adhesion at phase boundaries, and this is a manifestation of the incompatibility of the polymer components in these blends. It is well known that blends based on immiscible polymer pairs are characterized by great interfacial tension, which makes the dispersion during the blending operation difficult, and contributes to unstable morphology and poor adhesion [29] . The activation energy, E for the glass transition of the blends can be calculated from the Arrhenius equation (1): (1) where f is the experimental frequency of transition, A, is a constant, E is the activation energy, R is the universal gas constant, T is the temperature corresponding to the maximum of the tanδ curve in Kelvin scale [K] . The plots of log f versus 1/T were constructed and the values of the activation energies were calculated from the slope of the plots. This slope corresponds to the activation energy of the viscous flow that accompanies the glass transition. The Arrhenius plot corresponding to EPDM transition in 70/30 nylon/EPDM blend is given in the Figure 6 . Activation energy values are given in the Table 4 . The blends show higher activation energy than the EPDM. Due to the amorphous nature of the EPDM, it is less sensitive to tempera- ture hence the activation energy decreases with increase in EPDM content. The chain flexibility increases with increase in the rubber content. As the flexibility increases, the crystallinity decreases. As a result of this the activation energy decreases.
Theoretical analysis of storage modulus
Model studies were carried out to assess the behaviour of the two-phase blend from the component property data. The various composite models such as parallel, series, Coran's and Takayanagi's have been used to predict the viscoelasic behaviour of the binary blends. The upper bound of the storage modulus is given by the rule of mixtures (Equation (2)):
where E u is the property of the blend and E 1 and E 2 are the corresponding properties of the components φ 1 and φ 2 respectively. and represent the volume fraction of components 1 and 2 respectively. This equation is applicable to the materials in which the components are arranged parallel to the applied stress. The applied stress elongates each component by the same amount. In the lowest lower bound series model, the blend components are arranged in series (Reuss prediction) perpendicular to the direction of the applied force. The equation for the series combination of the components is given by Equation (3): (3) where E L is the moduli of the blend in the series model. For both these models, there is no relation between the morphology and the property. According to Halpin-Tsai model [30, 31] , the Equation (4) that relates the morphology of the polymer blend to the properties is: (4) where (5) In the Equation (5) the subscript 1 and 2 refer to the continuous and dispersed phases respectively. The constant A i is determined by the morphology of the system. For elastomer domains, dispersed in a continuous hard matrix, A i = 0.66 and when the hard material forms the dispersed phase, A i is 1.5. This model was also useful in determining the properties of polymer blends that contained both continuous and discontinuous phases. This model has also been successfully applied by several researchers to systems [32, 33] of polymer composites. In Coran's model [34] , the mechanical properties are generally in between the upper bound parallel model (E U ) and the lower bound series model (E L ) (Equation (6)):
where 'f' can very between zero and unity. The value of 'f' is given by Equation (7): (7) where n contains the aspects of phase morphology. V H and V S are the volume fractions of hard phase and soft phase respectively. It can be seen from Figure 7 that the experimental data are very close to the Coran's modal with an n value of 2.2. ( )
The viscoelastic behaviour of the heterogeneous polymer blend can be predicted using Takayanagi model [35] in which the concept of percolation is introduced. According to this model (Equation (8)): (8) where E 1 is the modulus of the matrix phase, E 2 is the modulus of the dispersed phase and the values of λ and φ 2 are related to the degree of series-parallel coupling. The degree of parallel coupling of the model can be expressed by Equation (9): (9) The curves resulting from the different theoretical models and that of the experimental data for the variation of storage modulus at 25°C with volume fraction of nylon are given in Figure 7 . Coran's model (n = 2) fits well with the experimental curve and the Takayanagi model with 45% parallel coupling agrees to some extent with the experimental curve. The series model is the lowest bound over the entire composition range.
Effect of compatibilization
As discussed in the above section, the nylon copolymer/EPDM blend systems are incompatible. The incorporation of a compatibilizer into an immiscible blend reduces the interfacial energy of the phases, stabilizes the morphology against coalescence and improves the interfacial adhesion. As a result, systems with improved and reproducible properties are obtained. Dynamic mechanical analysis (DMA) is sensitive to molecular motions and transitions [36] has been chosen as a tool for characterizing blend compatibilisation. The objective of the current work is to use DMA to study the glass transition behaviour of immiscible polymer blends in an effort to characterize blend compatibilisation on the molecular level and to make a correlation between phase morphology and dynamic mechanical properties. The variation of storage modulus as a function of temperature for 70/30 nylon/EPDM blends compatibilized with different concentrations of EPM-g-MA is shown in Figure 8 . The E' values of compatibilized N 70 blends are higher than that of uncompatibilized blend at the same temperature. The addition of EPM-g-MA makes the blend technologically compatible to some extent even though molecular level miscibility cannot be achieved. Even by the addition of 1% compatibilizer, the storage modulus of the blends shifted towards the lower temperatures, i. e, below the glass transition temperature of nylon. The increase in the modulus upon the addition of the compatibilizer is due to the increase in the interfacial adhesion caused by the emulsifying effect of the copolymer formed by the reaction between EPM-g-MA and nylon. The presence of compatibilizer improves the interfacial adhesion by enhancing the interfacial thickness and thereby facilitating the stress transfer between the components. Thus EPM-g-MA, improved the inter- Due to the reaction the mobility of the nylon phase decreases.
There is no change in the T g values of EPDM phase of the compatibilized blends in the loss modulus curve. This is because, at the lower T g in the compatibilized blends, there are two types of constraints imposed on the motions of molecular segments in the vicinity of the interface. One is due to the presence of another phase and other is due to the presence of chemical bonds between the two phases. As the blend goes through the lower T g , one phase retains its glassiness. The constraints imposed by the glassy phase apparently dominates the presence of chemical bonds between phases. Therefore, no difference is observed when one compares the lower T g behaviour of the compatibilized and uncompatibilized blends. And below T g , the molecular mobility is reduced. So the rate of free volume changes with temperature is very small. Therefore, when both blend components are below their respective T g , free volume effects are small and E'' is relatively constant with temperature. Since the compatibilisation reduces interfacial energy and creates a finer dispersion by increasing the interfacial area [37] , one can expect an overall volume of the interaction zone to increase when copolymer is added. When the blend goes through the high T g , all the molecules are relaxed. In the compatibilized blends the linked segments do not have the degree of mobility as the unlinked segments have, so that the effective number of segments free to completely relaxed has decreased. So there is a shift towards lower T g . The T g values obtained (Table 5 ) from E '' vs. temperature is always less than that obtained from tanδ maximum. DMA has become a classical method for the determination of miscibility because the height and position of the mechanical damping peaks are affected remarkably by miscibility, intermolecular interaction, interface feature and morphology. The variation of tanδ as a function of temperature of the compatibilized blends is given in Figure 11 . The compatibilized blends also show the presence of two peaks corresponding to the T g 's of nylon and EPDM similar to those of the uncompatibilized blends. This indicated that compatibilisation did not alter the degree of miscibility. The broadening of the peaks is an indication of the compatibilisation. The general broadening of the tanδ peaks is associated with increased molecular mixing [38] , which is expected. As the compatibility increases, the interpenetration of the components increases [39] . There is no appreciable shift in the T g towards the average value. This emphasizes that significant miscibility increase does not occur for the compatibilized blends. However, domain boundary mixing [40] or interface mixing [41] have been shown to cause an increased temperature dependence of storage modulus and increased level of loss modulus between T g for compatibilized relative to uncompatibilized blends. From the Figure 11 it is clear that 2.5% compatibilizer loaded blend shows the highest tanδ than other blends in various temperatures. This may be due to the maximum interfacial interaction provided by the compatibilizer. This is evident from the SEM analysis also. Maximum particle size reduction is obtained for 2.5% of compatibilizer ( Figure 9 ). We can conclude that both electron microscopy and dynamical mechanical analysis clearly show that the system is still phase separated even in the presence of the compatibilizer and tanδ curve also indicates that compatibilizer addition could not make the system completely miscible. This is in agreement with the conclusions made by Paul [42] that if two polymers are far from being miscible, then no copolymer is likely to make a single phase system. In a completely immiscible system, the main role of the copolymer is to act as an interfacial agent. Figure 11 . Effect of compatibilisation on the variation of tanδ as a function of temperature in N70 blends 
Degree of entanglement density
Degree of entanglement of the polymer blends can be obtained from swelling measurements, stressstrain curve and also from dynamic mechanical analysis. We can use the storage modulus data for determining the entanglement density using the Equation (10): (10) where E' is the storage modulus obtained from the plateau region of E' versus temperature curve, R is the universal gas constant and T, is the absolute temperature. A higher degree of entanglement is exhibited by the compatibilized blends when compared to the uncompatibilized blends. This is because by the addition of compatibilizer the entanglement between the homopolymers increases and a better adhesion is achieved as a result of decrease in the interfacial tension. The value for degree entanglement between nylon and EPDM are given in the Table 6 . From the morphology studies it is clear that immiscible polymers exhibit a coarse dispersion. By the addition of the compatibilizer the particle size decreased leading to a better adhesion.
Oommen et al. [43] reported that the entanglement density increases as a result of compatibilisation. It is interesting to note that, the entanglement density increases up to 2.5 wt% of compatibilizer concentration followed by a decrease at higher loading. This indicates clearly that the compatibilizer leaves the interface after critical micelle concentration (CMC). Our earlier studies revealed that the minimum amount of compatibilizer (CMC) required to modify the interface is 2.5% of EPM-g-MA.
4. Conclusions 1. In uncompatibilized blends, nylon shows the maximum and EPDM shows the minimum storage modulus. The storage modulus of blends was found to be intermediate between the pure components. 2. For the uncompatibilized blends, loss modulus and tanδ values did not able to give any information about the favourable interactions between nylon and EPDM, as their transition peaks (T g of nylon ~26°C, T g of EPDM ~-32°C and β-relaxation of nylon ~-57°C) experienced no shift as a function of blend ratio. 3. As the concentration of the EPDM rubber increases the storage modulus decreases and the damping and loss modulus increases. 4. The experimental data of uncompatibilized blends were theoretically modeled and observed that Coran's model (n = 2.2) was best suited for the present system and the Takayanagi model with 45% parallel coupling agrees to some extent. 5. The addition of EPM-g-MA as compatibilizer improved the viscoelastic properties indicating improved interaction between the two components in the compatibilized system. 6. A higher degree of entanglement is exhibited by the compatibilized blends when compared to the uncompatibilized blends. 
